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Let $T\in B(\mathcal{H})$ be a bounded linear operator on a complex Hilbert space $\mathcal{H}$ .
Let $\lambda_{0}$ be an isolated point of $\sigma(T)$ and let $E= \frac{1}{2\pi i}\int_{|\lambda-\lambda_{0}|=}\Gamma T(-\lambda)^{-1}d\lambda$ be the
Riesz idempotent for $\lambda_{0}$ . In this paper, we prove that if $T$ is either p-hyponormal
or $\log$-hyponormal, then $E$ is self-adjoint and $E\mathcal{H}=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda 0)=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda 0)^{*}$ .
Also, we prove that if $T$ is a p–quasihyponormal operator with $0<p\leq 1$ and if
$\lambda_{0}\neq 0$ , then $E$ is self-adjoint and $E\mathcal{H}=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda_{0})=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda_{0})^{*}$ . But if $\lambda_{0}=0$ ,
these results do not hold in general.
$\mathcal{H}$ $B(\mathcal{H})$ $T\in B(\mathcal{H})$
$t\grave{\grave{>}}$ p–hyponormal $(0<p)k[]\mathrm{h}$
$(TT^{*})p\leq(T^{*}T)^{p}$
$p=1$ hyponormal, $p= \frac{1}{2}$ semi-hyponormal
Semi-hyponormal D. Xia [15] P-hyponormal
Aluthge [1] (
[1, 2, 4, 5, 8, 9, 13, 16] $)$ $T$
$\log(T\tau^{*})\leq\log(\tau*\tau)$
log-hyponormal $T$ P–hyponormal $0<q<P$ $T$
q-hyponormal $r$hyponormal $\log$-hyponormal
$[11, 12]$ [5] $P$-hyponormal Putnam
$\log$-hyponormal 1997 $\log$-hyponormal
Putnam $\log$-hyponormal $0$-hyponormal
$T\in B(\mathcal{H})$ P–quasihyponormal $(0<p\leq 1)$
$0\leq T^{*}((\tau^{*\tau})^{p}-(TT^{*})^{p})T$
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$T$ range $T\mathcal{H}$ dense $T$ { P–hyponormal
$P$-quasihyponormal [14]
$P$-hyponormal, $\log$-hyponormal, pquasihyponormal
$\sigma(T)$ Riesz idempotent $\lambda_{0}$ $\sigma(T)$
$\{\lambda\in \mathbb{C} : |\lambda-\lambda_{0}|\leq r\}\cap\sigma(T)=\{\lambda_{0}\}$
$r>0$
$E= \frac{1}{2\pi i}\int_{|\lambda\lambda_{0}|\Gamma}-=(T-\lambda)^{-1}d\lambda$
$E$ $\lambda_{0}$ Riesz idempotent $E$
$E^{2}=E,$ $ET=TE,$ $\sigma(T|E\mathcal{H})=\{\lambda_{0}\}$
self-adjoint $T\in B(\mathcal{H})$ hyponormal
$E$ self-adjoint J. G. Stampfli [10, Proposition $\mathrm{C}$ ]
[ 1(Stampfli [10])] $T\in B(\mathcal{H})$ hyponormal $\sigma(T)$ $\lambda_{0}$
Riesz idempotent $E$ ( self-adjoint
$E\mathcal{H}=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda_{0})=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda_{0})^{*}$
[ ] $T$ ( hyponormal $T$ { normaloid
$||T||= \sup\{|\mu| : \mu\in\sigma(T)\}$
$(T-\lambda)^{-}1(\lambda\in\rho(T))$ hyponormal
$||(T- \lambda)^{-}1||=\sup\{|\mu| : \mu\in\sigma((\tau-\lambda)-1)\}$
$= \sup\{|\frac{1}{\mu-\lambda}|$ : $\mu\in\sigma(\tau)\}=\frac{1}{d(\lambda,\sigma(T))}$
$T$ $G_{1}$
$G_{1}$ : $||(T- \lambda)^{-}1||=\frac{1}{d(\lambda,\sigma(T))}$ , $\lambda\in\rho(T)$
$||E|| \leq\frac{1}{2\pi}\int_{||=}\lambda-\lambda_{0}r||(T-\lambda)-1||d\lambda\leq\frac{1}{2\pi}\frac{1}{r}2\pi r=\mathrm{I}$
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$x\in E\mathcal{H}\geq \text{ }k$
$||(T- \lambda_{0)X||}=||\frac{1}{2\pi i}\int_{|\lambda-\lambda_{0}|=}r-(\lambda-\lambda 0)(T\lambda)-1xd\lambda||$
$\leq\frac{1}{2\pi}\int_{|\lambda-\lambda|=}0rdr||(T-\lambda)^{-1}x||\lambda$
$\leq\frac{1}{2\pi}r\cross\frac{1}{r}||x||2\pi r=r||x||arrow 0$ $(rarrow+\mathrm{O})$
$(T-\lambda_{0)}x=0$
$E\mathcal{H}\subset \mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda_{0})$
$x\in \mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda_{0})$ $Tx=\lambda 0x$
$(T-\lambda)x=(\lambda_{0-}\lambda)X$
$Ex= \frac{1}{2\pi i}\int_{||=}\lambda-\lambda 0rx(\tau-\lambda)^{-}1d\lambda$
$= \frac{1}{2\pi i}\int_{|\lambda-\lambda_{0}|=}r(\lambda 0-\wedge)-1_{Xd\lambda}$













$x\in \mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda_{0})^{*}$ $T^{*}x=\overline{\lambda_{0}}x$ $E$ { $T$
$T^{*}$ $(I - E)x=\overline{\lambda_{0}}(I-E)x$
$(I-E)x\neq 0$ $(I-E)x\in(I-E)\mathcal{H}$
$\overline{\lambda_{0\in\sigma}}(pT^{*}|(I-E)\mathcal{H})$





Barnes [3, Proposition 2]
[ 2(Barnes [3])] $R,$ $S\in B(\mathcal{H})$
$S(\mathrm{k}\mathrm{e}\mathrm{r}(I-Rs))=\mathrm{k}\mathrm{e}\mathrm{r}(I-SR)$ , $\mathrm{k}\mathrm{e}\mathrm{r}S\cap \mathrm{k}\mathrm{e}\mathrm{r}(I-Rs)=\{0\}$
















[ 5] $T\in B(\mathcal{H})$ $P$-hyponormal $\sigma(T)$ $\lambda_{0}$ Riesz idem-
potent $E$ ea self-adjoint -C
$E\mathcal{H}=\mathrm{k}e\mathrm{r}(T-\lambda_{0})=\mathrm{k}\mathrm{e}\mathrm{r}(\tau-\lambda_{0})^{*}$
[ ] $E\mathcal{H}$ $T$ [13, Lemma 4] phhyponormal
restriction $P$-hyponormal $T|E\mathcal{H}$ p-hyponormal










(Case 1. $1/2\leq p$)
$1/2\leq p$ $\tau=U|T|$ Aluthge $\tilde{T}=|T|^{1}/2U|T|1/2$ hyponormal $\sigma(T)=$
$\sigma(\tilde{T})$ ( [1, Theorem 1], [7, Lemma 2], [8, Theorem 2], [16, $\mathrm{T}\mathrm{h}e\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}]$ )










$Tz=\lambda 0z$ [4, Theorem 4] $|T|z=|\lambda_{0}|z$
$x=|T|_{Z=}|\lambda_{0}|_{Z\in}\mathrm{k}\mathrm{e}\mathrm{r}(\tau-\lambda_{0})$















$U|T|^{2_{\mathrm{P}}}U^{*}x=0$ $S=U|T|^{p}$ $S$ hyponormal [7,
Theorem 6] $\{\mathrm{k}\text{ }$
$\sigma(S)=\{r^{p}e^{i\theta} : re^{i\theta}\in\sigma(T)\}$
$0$ $\sigma(T)$ $0$ $\sigma(S)$ 1
$\mathrm{k}e\mathrm{r}S=\mathrm{k}\mathrm{e}\mathrm{r}S^{*}$
$SS^{*}X=U|T|^{2*}pUX=0\Leftrightarrow S^{*}S_{X}=|T|^{2p}X=0$
$|T|^{2p}x=0\text{ }$ $|T|X=0\text{ }$ $\tau_{x=}U|T|X=0$
$E$ self-adjoint $E\mathcal{H}$ $T$ $E\mathcal{H}=k\mathrm{e}\mathrm{r}(T-\lambda_{0)}*$
$\tau*$ $E\mathcal{H}$ $T$ reducing subspac$e$
$T=$ $\mathcal{H}=E\mathcal{H}\oplus(E\mathcal{H})^{\perp}$
$\lambda_{0}\not\in\sigma(\tau_{1})$






$T_{1}x=\lambda 0x$ , $x\in(E\mathcal{H})^{\perp}$





$=(^{\frac{1}{2\pi i}\int_{1-}}\lambda\lambda_{0}|=r_{0}(\lambda_{0}-\wedge)^{-1}d\lambda$ $\frac{1}{2\pi i}\int_{|\lambda-\lambda|=}0r(\tau_{1}0-\lambda)^{-1}d\lambda)$
$=$ $\mathcal{H}=E\mathcal{H}\oplus(E\mathcal{H})^{\perp}$
$E$ self-adjoint [ ]
$\log$-hyponormal
[ 6] $T\in B(\mathcal{H})$ $\log$-hyponormal $\sigma(T)$ $\lambda_{0}$ Riesz idem-
potent $E$ es self-adjoint $-C$
$E\mathcal{H}=\mathrm{k}er(T-\lambda_{0})=\mathrm{k}e\mathrm{r}(T-\lambda_{0})^{*}$
[ ] $T$ $\lambda_{0}\neq 0$ [11, Theorem 11] $\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda_{0})\subset$
$\mathrm{k}e\mathrm{r}(\tau-\lambda_{0})^{*}$ $\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda_{0})^{*}\subset \mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda_{0})$
$T$ $T=U|T|$ [11, Theorem 4] $\tilde{T}=|T|^{\frac{1}{2}}U|\tau|^{\frac{1}{2}}$ ( semi-
hyponormal $\sigma(T)=\sigma(\tilde{T})$ $\lambda_{0}$ $\sigma(\tilde{T})$ 5
$\mathrm{k}\mathrm{e}\mathrm{r}(\tilde{T}-\lambda_{0})=\mathrm{k}\mathrm{e}\mathrm{r}(\tilde{T}-\lambda_{0})^{*}$ $x\in \mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda_{0})^{*}$ 4
$\mathrm{k}e\mathrm{r}(T-\lambda_{0})^{*}=|T|^{1/2}\mathrm{k}\mathrm{e}\mathrm{r}(\tilde{T}-\lambda 0)^{*}$







































[ 7] $E$ self-adjoint $ET=TE$ $ET^{*}=T^{*}E$ $E|T|=|T|E$
$E_{\overline{T}}=|T|^{\frac{1}{2}E}|T|- \frac{1}{2}=E|T|^{\frac{1}{2}}|T|^{-\frac{1}{2}}=E$
$P$-quasihyponormal $\lambda_{0}$ Riesz idempotent
P–hyponormal, $\log$-hyponormal $\lambda_{0}=0$
[14] $q$-quasihyponormal operator
[ 8( [14])] $T\in B(\mathcal{H})$ P–quasihyponormal $(0<p\leq 1)$ $\mathcal{H}$ $T\mathcal{H}$
$[T\mathcal{H}]$ $\mathrm{k}e\mathrm{r}T^{*}$





[ 9] $T\in B(\mathcal{H})$ P–quasihyponormal $(0<p\leq 1)$ $(T-\lambda)X=$




$\lambda\neq 0$ $x_{2}=0,$ $(A-\lambda)X_{1}=0$ $A$ 8 p-hyponormal









[ 10] $T\in B(\mathcal{H})$ $p$-qusihyponormal $(0<p\leq 1)$ $\sigma(T)$ $0$
$\lambda_{0}$ Riesz idempotent $E$ self-adjoint
$E\mathcal{H}=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda_{0})=\mathrm{k}e\mathrm{r}(T-\lambda_{0})^{*}$




$\lambda_{0}$ $\sigma(T)$ 8 $\sigma(A)$
$\{\lambda||\lambda-\lambda_{0}|<r\}\cap\{\sigma(A)\cup\{0\}\}=\emptyset$
$r$









9 $S^{*}y=S*E_{A}x=0$ $S^{*}E_{A}=0_{\text{ }}$
$E_{A}S=0$













$x=$ $x_{1}\in \mathrm{k}\mathrm{e}\mathrm{r}(A-\lambda 0)$
$(T-\lambda_{0)X}===0$
$E\mathcal{H}=\mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda_{0})$
$k\mathrm{e}\mathrm{r}(T-\lambda_{0)\mathrm{k}}=\mathrm{e}\mathrm{r}(T-\lambda_{0})^{*}$ 9 $\mathrm{k}e\mathrm{r}(T-\lambda_{0})\subset \mathrm{k}e\mathrm{r}(\tau-\lambda_{0})^{*}$
$\mathrm{k}\mathrm{e}r(T$ –\mbox{\boldmath $\lambda$}0 $\subset \mathrm{k}\mathrm{e}\mathrm{r}(T-\lambda_{0})$ $x=\in \mathrm{k}\mathrm{e}\mathrm{r}(\tau-\lambda_{0})^{*}$
$0=(T-\lambda_{0})^{*}x==$










$\sigma(T)=\{0\}\cup\{\lambda\in \mathbb{C} : |\lambda-2|\leq 1\}$
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